1. A significantly lower percentage of normal 1-cell ova was recovered from the superovulated rats compared to control animals (71\m=.\6 and 98\m=.\5% and of these 1-cell ova a lower percentage was fertilized (69\m=.\7 and 99\m=.\1%). In the control group all mated animals had a high proportion of ova fertilized whereas 26% of superovulated rats had none or a very low proportion fertilized. In the control animals there was evidence of sperm penetration and pronucleus fromation; in superovulated rats significantly fewer ova had pronuclei than were penetrated.
Introduction
The use of superovulatory doses of gonadotrophin may result in reduced fertility in large domestic animals (du Mesnil du Buisson, Renard & Levasseur, 1977 ;  Evans & Robinson, 1980) and in small laboratory animals (Beaumont & Smith, 1975; Miller & Armstrong, 1981a) . Nuti, Sridharan & Meyer (1975) have shown that ovulation induced in immature rats by a single injection of pregnant mare serum gonadotrophin (PMSG), can be followed by normal pregnancy but superovulatory doses of PMSG result in partial or complete infertility (Miller & Armstrong, 1981a) .
Since a large number of ova can be recovered on Day 1 of pregnancy from the oviducts of immature rats induced to superovulate, the ovulatory process is probably not defective (Austin, 1950; Walton & Armstrong, 1981) . Between Days 1 and 2 there is a substantial reduction in the number of ova and/or embryos recovered from the reproductive tracts of these animals and this reduction may be partly accounted for by the loss of degenerate ova ovulated 24 h earlier than the normal time of ovulation (Miller & Armstrong, 1981b; Walton & Armstrong, 1981 (Steel & Torrie, 1960) . The effect of time on the total number of ova, and numbers of fragmented ova or freshly ovulated cumulus masses, was compared using one-way analysis of variance and differences between times were assessed using Duncan's New Multiple Range test.
Fertilization study
At 21:00 h on Day 0 the vaginae of all rats were opened with a blunt instrument and the rats were caged individually overnight with males of proven fertility. Only females that mated, as judged the following morning (Day 1) by a copulatory plug and/or spermatozoa in a vaginal smear, were included in the experiment. At 14:00 to 16:00 h on Day 1 rats were killed and the oviducts were flushed with Dulbecco's phosphate-buffered saline as described previously (Walton & Armstrong, 1981 ). Recovered ova were counted and classified as normal or degenerate ; fragmented ova or ova with more than 1 cell were considered degenerate. One-cell ova were mounted on a slide with a coverslip suspended at the corners by four spots of vaseline (Chang, 1952) 
Discussion
The experiments reported here demonstrate that fertilization failure, both complete and partial, is higher in 1-cell ova from immature rats induced to superovulate than in control animals. An earlier study utilizing a different superovulatory treatment regimen (Austin, 1950) (Miller & Armstrong, 1981b (Toyoda & Chang, 1974) .
The actual timing of ovulation relative to the LH surge appears to be an important factor for normal fertilization. Niwa & Chang (1975) , working on immature rat ova cultured in vitro, showed that insemination of 'early' oocytes (collected 0-4 h after hCG and before normal ovulation) or of 'late' oocytes (collected 12-14 h after ovulation) was associated with sperm penetration but the sperm head was not transformed into a male pronucleus. In the present experiment, therefore, the lower percentage of superovulated ova with pronuclei compared to sperm penetration could be explained by a failure of transformation of the sperm head to a pronucleus.
Changes in the endocrine environment, particularly elevated levels of sex steroids, occur in immature rats induced to superovulate (Walton & Armstrong, 1981) . The percentage of rats mated in the control group was inexplicably low compared with 75% reported by Miller & Armstrong (1981a) in this laboratory, but nevertheless there appears to be a real difference between control (52%) and superovulated animals (90%) in the numbers mating. The role of oestrogen in the mating response in rats has long been established (Boling & Blandau, 1939) . The relationship between the level of oestrogen and the intensity of the oestrous response has been studied in more detail in sheep (Lindsay, 1966) in which the response has been shown to be dose dependent. Concentrations of ovarian and plasma oestradiol are higher in immature superovulated rats (Walton & Armstrong, 
